Assessing patients' opinion about policies against cross infection in the dental office is of significance. Since it has been shown to enhance compliance and motivation among patients and healthcare workers.
What is known about this subject?
Few studies have evaluated the patients' awareness levels and opinions on the subject. They measured the knowledge about PPE & infection transmission.
What new information is offered in this study?
Impact of PPE should be disseminated especially when there is a disease outbreak and for hospital-acquired infections prevention. More awareness about modes of transmission.
What are the implications for research, policy, or practice?
We assessed the knowledge and behaviour among patients, which could assist in community education and policy making. It may show gaps to limit spread.
Background
Use of barriers such as gloves, masks, protective eyewear, gowns as well as sterilization and disinfection, are standard practices for dental procedures to protect both, healthcare providers and patients. However, compliance to infection control guidelines has not yet reached the desired level. [1] [2] [3] [4] A study by Yassi et al. in 2007 reported that though the selfreported compliance to hand hygiene and use of gloves was 90 per cent and 91 per cent, respectively, the compliance rate was only 70 per cent. 5 Compliance to infection control guidelines has been reported to reduce infection in healthcare facilities and prevent life-threatening infections such as AIDS and hepatitis. 3, 4, [6] [7] [8] Inadequate measures for infection control might lead to the spread of preventable diseases among both healthcare workers and patients. 9, 10 Increase in nosocomial infections results in antibiotic overuse, further generating more antimicrobial-resistant pathogens. 11 Furthermore, infectious diseases are found to be more common among patients who lack the knowledge about prevention measures the disease. 9 Patients might themselves be reservoirs of infectious agents and cause their spread, posing a risk for others, especially immunecompromised patients. 12 The importance of patients' knowledge and awareness was acknowledged by Centers for Disease Control and Prevention (CDC), which developed several online educational materials to educate the community. 12, 13 It has been demonstrated that adequate patient education can substantially reduce cross infection. 14, 15 Several studies have focused on the healthcare workers' opinion and awareness about preventive measures. [1] [2] [3] [4] However, few studies have evaluated the patients' awareness levels and opinions on the subject. Assessing patients' opinion about practices against cross infection in the dental office is of particular significance. Studies have shown that patients have a higher preference for hospitals where infection control is more diligent. [16] [17] Hand hygiene is perceived to be critical by most patients and relatives, and plays a significant role in their selection of a healthcare center. 18 However, the patient's concern appeared to largely revolve around hand cleanliness practices as opposed to the risks of the lack of hygiene. 18 These findings indicate the need for strict infection control measures as well as focused patient education programs containing accurate information to improve compliance and motivation among patients. Dental clinic is exposed to a wide-range of microorganisms from blood and saliva. Assessing patients' opinions regarding infection control policies in dental clinics is of particular significance. For example, Saudi Arabia has witnessed a high prevalence of infectious respiratory diseases such as the Middle East respiratory syndrome. Nonetheless, there remains a lack of information in terms of awareness and knowledge regarding infection control protocols in societies, which is necessary to gauge the status of infection control and thus develop relevant clinical and educational resources to limit the spread of infections. Therefore, this study was designed to the investigate awareness and knowledge regarding infection control practice among patients visiting dental clinics and the effect of demographic data on these measures.
Method Patients and Methods:
Participants This cross-sectional study was designed and approved by the ethics review committee of the Centre of Research, College of Dentistry, King Saud University, Riyadh, Saudi Arabia (IR0221). A total of 330 questionnaires were distributed randomly to patients attending dental clinics at King Saud University, Riyadh, Saudi Arabia. The purpose of the study was explained and uncertainties resolved prior to participation. All included subjects were adults above 18 with diverse dental problems and experiences.
Questionnaire
After reviewing the literature structured, self-administered questionnaire was developed by authors in Arabic and pretested. The pilot study was carried out on 30 male and female patients with different demographics. Participants were asked to identify any question that was difficult or does not make sense. Cronbach's alpha reliability coefficient was also calculated. No adjustments were necessary, and thus, the questionnaire was distributed to the study population.
The questionnaire consisted of two parts. The first part obtained socio-demographic data such as age, Gender, occupation, and level of education. The second part obtained information regarding awareness, knowledge, and attitude towards infection control. A 5-point Likert scale was employed to yield responses ranging from strongly agree to strongly disagree.
Statistical analysis
The collected data were analysed using SPSS Ver. Figure 1 ).
Most of the respondents reported that their dentist used personal protective equipment (PPE) during examination and treatment. The statement that received the highest number of disagreeing responses was "It is possible to use the same dental instrument for multiple patients if sterilized" and "I think that gloves and masks are worn only for the protection of the dentist," accounting for one-third of the sample (29.1 per cent and 30.5 per cent, respectively) ( Table 1 ).
The t-test results showed a statistically significant difference between males and females (p<0.001) in terms of the response for the statement, "PPE is used for the protection of patients". Females were more aware of infection control protocols implemented in dental clinics, except regarding the frequency of barrier change between patients was significant among males (p=0.041) ( Table 2 ).
ANOVA yielded a significant variation among respondents according to the level education in terms of the use of PPE during both examination and treatment (F (2, 299)=8.944, p=0.000 and F (2, 299)=8.944, p=0.001, respectively). The
Tukey post hoc test showed a significant difference in responses regarding PPE use during examination between those educated until high school and college graduates (p<0.05). Similarly, a significant difference was also observed between students and non-health sector employees (p<0.05). Lastly, a significant difference was observed between health sector employees, students, and unemployed persons with regards to the responses for PPE use during treatment (p<0.05) (Table 3a & b) .
Having the right to reject treatment if the dentist is not wearing PPE and replacement of surface barriers were significant factors (p≤0.006) as well as plastic barriers serving as a visual assurance (p=0.013). The Tukey post hoc analysis of these variables demonstrated differences between high school and college graduates (p<0.05). The Tukey post hoc analysis a showed difference between health sector employees and unemployed individuals in terms of the responses for the following variables (p<0.05): "I think that wearing gloves and a mask protects the patient from contracting an infection", "I remind my dentist to wear gloves or a mask", "I might contract HBV infection during dental treatment" and "I feel safer seeing instruments being taken out of sterilized bags".
Having the right to refuse treatment from a dentist who does not use PPE and the possibility of contracting infections from their dentist were significant factors among respondents. The Tukey post hoc analysis indicated differences between unemployed and employed individuals and students (p<0.05) regarding the following: "I have the right to refuse treatment from a dentist who is not wearing gloves or a mask", "I may get infected from my dentist" and "I might get infected from instruments or surfaces of the dental clinic".
Ordinal logistic regression models revealed the effect of independent variables on knowledge, behaviour and attitude of the participants (Table 1 ). Gender and education was a significant predictor of knowledge whereas occupation was significant predictor of behaviour. Other variables were insignificant and none of the variables were significant predictors of attitude. The three ordinal logistic regression models revealed that sex and education were significant predictors of knowledge whereas occupation was a significant predictor of behaviour. Higher age (≥51 years), post-graduates, and students showed the highest association with knowledge, behaviour and attitude (Table 4 & 5).
Discussion
We found that our participants desired PPE use to prevent infection, in conjunction with the findings of previous studies. 16, [19] [20] [21] [22] [23] [24] [25] Moreover, individuals treated in dental hospitals were found to display a positive attitude towards PPE 16 . In our study, participants reported refusal of treatment in case the dental practitioner did not wear gloves or a mask or would request the dental practitioner to wear them. Furthermore, most participants were aware of the protective role of gloves for the dentist and the patient, which is similar to that reported previously. [21] [22] [23] 25 Furthermore, in agreement with previous studies, 19, 26, 27 nearly the entire study population believed that gloves should be replaced between patients. This may reflect a significant awareness of individuals regarding the role of gloves as an intact barrier to reduce the spread of microorganisms and contamination. However, in contrast to previous studies, 28, 29 most of the respondents felt comfortable when their care provider used PPE.
An onus of prevention is worth a pound of cure, and using infection control measures is undoubtedly the best approach for prevention. Patients are considered to be a good source of experiential information and can provide convenient and vital data because they witness and interact with services. 30, 31 Policymakers progressively trust that urging patients to assume a more dynamic part in their safety could enhance quality, proficiency, and wellbeing and improve decision making. 26, 27 The use of PPE is a proven method to prevent the spread of disease. 22 Evidence suggests that patients can significantly modify the behaviour of health care workers. 28 Moreover, visual educational material has shown to improve patient awareness. 32 Thus, the impact and significance of PPE use could be conveyed through short videos over the media, which is the main source of information among patients. 33 This is of significance when considering that most hospitalacquired infections are costly, but potentially preventable. 34 In concordance with the above assumptions, our results confirmed that physical barriers served as visual reassurance to dental clients. Moreover, our findings indicated that patients preferred to determine the hygiene status of the clinic by themselves. They felt safer seeing these barriers when attending a dental clinic, and were more at ease when their dentist washed their hands prior to treatment. Hand washing was found to be an influential factor when selecting a health care provider among patients and their family. 35 This may suggest that infection control protocols could help in relieving the stress associated with dental visit and the fear of hospital-acquired infections.
In contrast to the findings by Ibrahim et al. 36 but in agreement with several other studies, 26, 19, 22, 37 the present data demonstrated the existence of a reasonable level of awareness among participants about the possibility of contracting diseases in the dental office. However, our results also showed that the majority of the participants denied receiving treatment in a clinic where HIV-or HBVinfected patients are treated, which is different from that previously reported. 22 This is could be explained by the fact that patients are unaware of the transmission routes of infectious disease, 37 and may hence be anxious about contracting diseases.
In accordance with previous studies, 15, 21, 23 we found that sociodemographics influence knowledge and awareness of infection control. Females and educated individuals were significantly more aware of infection control practices in the dental office. Employees working in the health sector were found to be more knowledgeable and practiced safer behaviors. It would, therefore, be useful to direct health education initiatives towards males, those with a lower education status, and non-health sector employees.
The findings of this study, accordingly, have a great impact on policy makers and health educators. Moreover, this investigation was conducted in the oldest and largest governmental university where services are provided free of charge, which indicates that the study sample involved a broad stratum of the community. Data compiled from this study support the need for initiation of an educational program regarding proper infection control policies, including routes of infection, aimed at both patients and dentists. Such a program could result in lower cross infection rates and safe treatment environments in dental clinics. It may also aid in limiting communicable disease transmission within the community.
Conclusion
In conclusion, the study population demonstrated a reasonable knowledge, understanding, and awareness of PPE use and its rationale. Visual assurance is a central aspect of patient perception of infection control. Moreover, we noted several sociodemographic characteristics that influenced knowledge and behaviour among patients, which could assist in community education and for policy makers. Lastly, our data emphasize the importance of patient education and their involvement in their own safety. 
